. Electronic density of states for Au8(PH3)4-inner. The fragment 1 (frag.1) correspond to gold (Au) atoms, frag.2 to phosphorous (P), and frag.3 to hydrogens (H). The OPDOS represents the overlap density of states between Au and P atoms. In the present case, for Au8 cluster, the eight gold atoms were specified and kicked into a box with a box length of 5 Å (the dimensions of the box may be set independently for each problem).
To solve this problem, in each job, each atom has its coordinates rotated by a random angle around each Cartesian axis and the new (rotated) coordinates are then translated (kicked) into the box. Batches of 70-100 jobs were run until no new isomers were identified. By default, no coordinates were frozen in the geometry optimization. This capability allows a stochastic search procedure. A separate parsing script determines all those jobs that have completed normally, eliminates redundant jobs (energies within 1 × 10 −5 a.u.), orders the remaining energies and lists the Cartesian coordinates (also archive entries) of each unique structure. Finally, another auxiliary script is able to take all unique geometries and resubmit them either as frequency calculations or optimizations/single point energies at a higher level of theory calling the Gaussian program. In our case, we obtained the Au8 clusters with the multiplicities 1, 3 and 5.
As an example of an output of a batch of jobs with multiplicity = 1
S4
The three most stable structure with different multiplicities (Relative energy in eV) 0.000 1.157 2.791 S5
